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INTRODUCTION
Species of crabs in the family Pinnotheridae are
either parasitic or commensal, and live within bivalves
(Palmer 1995), gastropods (Geiger and Martin 1999),
ascidians (Williams 1984) and holothurians (Takeda et
al. 1997) or associated with burrows of worms (Grove
and Woodin 1996) and decapods (Alves and Pezzuto
1998). They also may live on the surface of some
echinoderms (Williams 1984). Members of the genus
Pinnotheres are typically associated with bivalves and
may cause substantial damage to their hosts. For ex-
ample, P. ostreum occurs parasitically in oysters where
its activities may damage the gills of its host (Christensen
and McDermott 1958). However, only the presence of
mature female crabs negatively affects oyster growth
(Williams 1984) and reproductive potential (O’Brien
and Walker 1999). Pinnotheres maculatus commonly
occurs in scallops, mussels and a variety of other bivalves
(Williams 1984, Bierbaum and Shumway 1988). Be-
cause this species actively feeds within the mantle, it is
associated with stunting in scallops (Kruczynski 1975)
and reductions of filtration rates in infested mussels
(Bierbaum and Shumway 1988). However, little else is
known about the effects of P. maculatus on either the
growth or reproductive output of host scallops.
Bay scallops, Argopecten irradians, are common
bivalves in many coastal seagrass communities in the
Gulf of Mexico and Atlantic Coasts of the United States
(Clarke 1965). Their short life span (10–24 months) and
high rates of post-spawn mortality (Capuzzo and Hamp-
ton 1984) suggest that they are semelparous or a short
lived iteroparous species with reproductive effort domi-
nated by a single spawning event (Barber and Blake
1983). They are an important commercial and recre-
ational fishery in many of these communities (Arnold et
al. 1998), but have declined in abundance in some
regions (Ford 1997). Consequently, impact of parasitic
pinnotherid crabs may negatively affect scallop repro-
ductive output. Here we report the prevalence of
pinnotherid parasitism in an exploited population of bay
scallops in St. Joseph Bay, Florida. Previous research
has indicated that scallops from St. Joseph Bay show at
least 2 annual peaks in reproductive output, but spawn-
ing may occur throughout the year (Bologna 1998). We
also compared the effects of infestation on the Gonadal-
Somatic Index (GSI) of infested bay scallops.
MATERIALS AND METHODS
St. Joseph Bay, Florida, USA (29ºN,  85.5ºW) is a
shallow semi-enclosed lagoon with little fresh water
input. Salinities in St. Joseph Bay range from 22‰ to
35‰ and temperatures from 8.5º C to 32º C (Bologna
1998). Extensive seagrass meadows occupy the shal-
lows (<2 m) and cover about 2,300–2,400 hectares
(Savastano et al. 1984, Iverson and Bittaker 1986).
Seven hundred thirty-seven (737) A. irradians were
collected between April 1994 and October 1996, frozen
and returned to the laboratory. Shell height and breadth
of each scallop were measured to the nearest 0.05 mm
and presence of pinnotherid crabs was noted for each
scallop to determine prevalence. Scallops were then
dissected to assess infestation and reproductive condi-
tion. Somatic and reproductive tissues were dissected
and removed from the shell. Each tissue was dried at
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between 0 and 20% and were extremely low during 1996 (<2%). Comparing Gonadal-Somatic Indices (GSI)
between infested and non-infested bay scallops in samples assessed the impact of pinnotherid parasitism.
Results showed that GSI was significantly reduced in infested individuals compared to non-infested
individuals of the same size range (t12 = 2.3, P <0.04). These results suggest that P. maculatus infestation
may lower the reproductive potential of individual scallops, but the low rates of parasitism may only
minimally impact the host population.
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80° C for 72–96 hours and weighed. Based on the
weight ratio of gonadal and somatic tissue, a Gonadal-
Somatic Index (GSI) was calculated for each scallop
((Gonad weight/Total weight)  V 100). To assess the
impact that pinnotherid crabs had on gonadal mass,
comparisons were made between infested and non-
infested individuals in samples. Comparisons were made
using similar-sized individuals (within 5 mm shell
height) from the non-infested population. Scallop GSI
was then compared between non-infested and infested
individuals using a paired t-test on date-averaged means.
Specifically, each scallop pair in the analysis represents
an independent field collection sample (e.g., June 1994).
The mean GSI for each collection date was calculated
for infested and non-infested scallops in the given size
range. These values were then inserted as a date-aver-
aged pair into the paired t-test analysis (e.g., June 1994,
non-infested vs. infested). This process allowed mean-
ingful comparison to be made between infested and
non-infested individuals, eliminated size bias, as well
as differences among dates, which might relate to sea-
sonal spawning events and resultant changes in GSI.
RESULTS
The prevalence of P. maculatus in bay scallops
ranged from 0 to 20% (Table 1). Prevalence was higher
in 1994 and in 1995 compared to 1996. Pinnotherid
parasitism occurred during 13 of 25 monthly sample
collections. Results showed that infested individuals
had significantly lower GSI values compared to non-
infested individuals (t12 = 2.3, P < 0.04, Figure 1) and
significantly lower gonad weights as well (t12 = 2.9,
P < 0.01).
Figure 1. Comparisons of reproductive potential expressed as Gonadal-Somatic Index between infested and non-infested
bay scallops, Argopecten irradians, collected during 1994 through 1996 from St. Joseph Bay, FL. Values represent date
averaged means ±1 Standard Error. For values with no error bars, only one infested individual was available for
analysis.
TABLE 1
Monthly prevalence, expressed as percent infestation, of
Pinnotheres maculatus in Argopecten irradians collected
from 1994 through 1996 in St. Joseph Bay, Florida. Values
in parentheses indicate total number of scallops collected
and dissected for analysis. † Indicates scallops were not
collected during these months. NA indicates the termina-
tion of scallop collection.
Month 1994 1995 1996
January 8.00 (25) 0.00 (13)
February 0.00 (28) 10.00 (20)
March 7.14 (28) 0.00 (28)
April 10.34 (29) 13.51 (37) 0.00 (24)
May 2.22 (45) 2.38 (42) 0.00 (21)
June 20.45 (44) 5.88 (33) 0.00 (21)
July 0.00 (23) 3.22 (31) †
August 1.11 (90) 4.17 (48) 0.00 (16)
September † 0.00 (37) †
October † 18.18 (22) 0.00 (19)
November † † NA
December 0.00 (6) 0.00 (6)
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DISCUSSION
Pinnotherid crabs show both parasitism and
amensalism in marine communities (Williams 1984,
Haines et al. 1994). Previous work has shown that the
presence of mature female pinnotherid crabs associated
with Mytilus edulis can significantly reduce tissue
weight, but that male and juvenile-stage crabs did not
appear to significantly impact M. edulis (Tablado and
Lopez-Gappa 1995). However, O’Brien and Walker
(1999) showed that non-infested oysters (Crassostrea
virginica) had significantly greater gonad area com-
pared to infested individuals. Our results concur with
these studies, as scallops infested by P. maculatus
showed significantly reduced GSI (Figure 1) and gonad
weight. Based on these observations, we conclude that
presence of P. maculatus in bay scallops is detrimental
to individuals and this relationship should be classified
as parasitic.
One of the most striking features of this research is
the relatively low percentage of infested scallops (Table
1). With maximum values of 20% parasitism, this value
is well below that seen for Sanguinolaria acuta (90%
infestation, Soong 1997) and M. edulis (54–72%, Tablado
and Lopez-Gappa 1995), but similar to infestation rates
seen by O’Brein and Walker (1999) for C. virginica and
Kruczynski (1973) for A. irradians. Perhaps this relates
to the short life span of A. irradians, limiting potential
infestation, or the numerical dominance of tulip mus-
sels (Modiolus americanus) that are present in this
system (Valentine and Heck 1993), which could provide
P. maculatus with an alternate host (B. Peterson, pers.
comm.). Another possibility is that the relative mobility
of bay scallops may impede pinnotherids from success-
fully infesting scallops when switching hosts in the field
(sensu Grove and Woodin 1996). Although Sastry and
Menzel (1963) showed that adult P. maculatus were
able to identify and infest A. irradians in experimental
trials, P. maculatus showed no preference for A. irradians
over pen shells (Atrina rigida). Consequently, they
suggested that host proximity might be most important
in determining host infestation in the natural environ-
ment (Sastry and Menzel 1963). Regardless, these rela-
tively low infestation rates (Table 1) suggest that
pinnotherid parasitism may play only a minimal role in
affecting the bay scallop population in St. Joseph Bay,
Florida.
ACKNOWLEDGMENTS
We would like to acknowledge the University of
South Alabama, Department of Marine Sciences, and
the Dauphin Island Sea Lab for support of this project.
We would also like to thank Brad Peterson, Paul Jivoff
and 2 Anonymous Reviewers for their comments and
insights into this manuscript. This is contribution #315
to the Dauphin Island Sea Lab.
LITERATURE CITED
Alves, E. and P. Pezzuto. 1998. Population dynamics of
Pinnixa patagoniensis  Rathbun, 1918 (Brachyura-
Pinnotheridae) a symbiotic crab of Sergio mirim
(Thalassinidea-Callianassidae) in Cassino Beach, South-
ern Brazil. Marine Ecology Pubblicazioni della Stazione
Zoologica di Napoli I 19:37–51.
Arnold, W., D. Marelli, K. Hagner, M. Harrison, P. Hoffman,
M. Humphrey, M. Parker and M. White. 1998. Annual
report of the bay scallop project, 1997. Report to the
Florida Marine Fisheries Commission, Florida Depart-
ment of Environmental Protection, St. Petersburg, FL.
Barber, B. and N. Blake. 1983. Growth and reproduction of
the bay scallop Argopecten irradians (Lamarck) at it
southern distributional limit. Journal of Experimental
Marine Biology and Ecology 66:247–256.
Bierbaum, R. and S. Shumway. 1988. Filtration and oxygen
consumption in mussels, Mytilus edulis, with and with-
out pea crabs, Pinnotheres maculatus. Estuaries 11:264–
271.
Bologna, P.A.X. 1998. Growth, production, and reproduction
in bay scallops Argopecten irradians concentricus (Say)
from the northern Gulf of Mexico. Journal of Shellfish
Research 17:911–917.
Capuzzo, J.M. and G.R. Hampson. 1984. Comparative repro-
ductive and developmental strategies of populations of
bay scallop Argopecten irradians irradians (Lamarck)
in shallow and deep embayments. E. M. Gately (ed.)
1982/83 WHOI Annual Sea Grant Report, Woods Hole
Oceanographic Institute Sea Grant Program, Woods Hole,
MA.
Christensen, A. and J. McDermott. 1958. Lifehistory of the
oyster crab, Pinnotheres ostreum Say. Biological Bulle-
tin 114:146–179.
Clarke, A.H. 1965. The scallop superspecies Aequipecten
irradians (Lamarck). Malacologia 2:161–188.
Ford, S. 1997. History and present status of molluscan shell-
fisheries from Barnegat Bay to Delaware Bay. In: C.L.
MacKenzie, V.G. Burrell, Jr., A. Rosenfield and W.L.
Hobart, eds. The History, Present Condition, and Future
of the Molluscan Fisheries of North and Central America
and Europe, Vol. 1 North America. United States De-
partment of Commerce, NOAA Technical Report, Na-
tional Marine Fisheries Service, Seattle, WA, p. 119–140.
45
BOLOGNA AND HECK
Geiger, D. and J. Martin. 1999. The pea crab Orthotheres
haliotidis new species (Decapoda: Brachyura: Pin-
notheridae) in the Australian abalone Haliotis asinina
Linnaeus, 1758 and Haliotis squamata Reeve, 1846
(Gastropoda: Vetigastropoda: Haliotidae). Bulletin of
Marine Science 64:269–280.
Grove, M. and S. Woodin. 1996. Conspecific recognition and
host choice in a pea crab, Pinnixa chaetopterana
(Brachyura: Pinnotheridae). Biological Bulletin 190:359–
366.
Haines, C., M. Edmunds, and A. Pewsey. 1994. The pea crab,
Pinnotheres pisum (Linnaeus, 1767), and its association
with the common mussel, Mytilus edulis (Linnaeus,
1758), in the Solent (UK). Journal of Shellfish Research
13:5–10.
Iverson, R.L, and H.F. Bittaker. 1986. Seagrass distribution
in the eastern Gulf of Mexico. Estuarine and Coastal
Shelf Science 22:577–602.
Kruczynski, W. 1973. Distribution and abundance of
Pinnotheres maculatus Say in Bogue Sound, North Caro-
lina. Biological Bulletin 145:482–491.
Kruczynski, W. 1975. A radioactive tracer study of food
uptake by Pinnotheres maculatus in molluscan hosts.
Biological Bulletin 148:60–67.
O’Brien, F. and R. Walker. 1999. Pea crab, Pinnotheres
ostreum Say, 1817, in the eastern oyster, Crassostrea
virginica (Gmelin, 1791): prevalence and apparent ad-
verse effects on oyster gonad development. Veliger
42:17–20.
Palmer, P. 1995. Occurrence of a New Zealand pea crab,
Pinnotheres novaezelandiae, in five species of surf clam.
Marine and Freshwater Research 46:1071–1075.
Sastry, A.N. and W. Menzel. 1963. Influence of hosts on the
behavior of the commensal crab Pinnotheres maculatus
Say. Biological Bulletin 123:388–395.
Savastano, K., K. Faller and R. Iverson. 1984. Estimating
vegetation coverage in St. Joseph Bay, Florida, with an
airborne multispectral scanner. Photogrammetric Engi-
neering and Remote Sensing 50:1159–1170.
Soong, K. 1997. Some life history observations on the pea
crab, Pinnotheres tsingtaoensis, symbiotic with the bi-
valve mollusk, Sanguinolaria acuta. Crustaceana 70:
855–866.
Tablado, S. and J. Lopez-Gappa. 1995. Host-parasite rela-
tionships between the mussel, Mytilus edulis L., and the
pea crab, Tumidotheres maculatus (Say), in the south-
western Atlantic. Journal of Shellfish Research 14:417–
423.
Takeda, S., S. Tamura and M. Washio. 1997. Relationship
between the pea crab Pinnixa tumida and its endobenthic
holothurian host Paracaudina chilensis .  Marine
EcologyProgress Series 149:143–154.
Valentine, J.F. and K.L. Heck. 1993. Mussels in seagrass
meadows: their influence on macroinvertebrate abun-
dance and secondary production in the northern Gulf of
Mexico. Marine Ecology Progress Series 96:63–74.
Williams, A.B. 1984. Shrimps, lobsters, and crabs of the
Atlantic coast of the eastern United States, Maine to
Florida. Smithsonian Institute Press, Washington, DC,
550 p.
46
